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ABSTRACT 
Much research has been done on the predictability of the stock 
market, but experts seem to agree that changes in stock prices 
adhere to the principle of random walk.  If this is indeed the case, 
there should be a way of determining the expected value of a call 
option. 
Starting with the assumption of random walk in the stock 
market, an equation is derived by which the expected value of a call 
option can be calculated.  A careful analysis of historic data on 
stock market transactions is made through which the independent 
variables in the expected value equation are quantified. 
The predictive ability of the derived equation is then tested. 
It is found to have a systematic flaw that is especially severe when 
the option involved has a striking price that exceeds the current 
market value of the underlying security, and the option itself is 
approaching its expiration date. 
The concept of a coefficient of optimism is developed to correct 
and to a certain extent explain the problem with the expected value 
equation.  The concept is then applied to the sample index in this 
study, and the resulting coefficients of optimism are determined.  For 
options with a tangible value, the coefficient takes the simple form 
of Co = nx + b.  For options with no tangible value, however, the 
coefficient takes the form of Co = 1 - e 
Finally, the findings of this study are summarized, and the 
various aspects of this study which require further analysis before 
any definite conclusions can be drawn are discussed. 
1 
CHAPTER 1 
1.0 INTRODUCTION - THE OPTION MARKET 
A call option is the right to purchase a block of 100 shares 
of a designated security at a set price over a specified period of 
time.  For this right, the option buyer pays a sum known as a premium, 
regardless of whether or not the option is exercised.  The designated 
security is formally referred to as the underlying security, the so- 
called set price at which the security may be purchased is the 
exercise price or striking price, and the expiration date is the last 
date on which the option may be exercised. 
The Chicago Board Options Exchange (henceforth referred to as the 
CBOE) is a national, regulated securities exchange.  Options are bought 
and sold on the CBOE in much the same way the underlying securities 
themselves are bought and sold on the New York Stock Exchange.  Most 
people who purchase options hope to resell them at a later date for a 
higher premium, realizing a profit on the increase.  Only occasionally 
are the options purchased in the hope that the market price of the 
underlying security will rise high enough to cover the premium and 
commissions so that the option can be exercised at a profit. 
1.1 THE OPTION PREMIUM 
The premium is a direct reflection of the market's supply and 
demand, much in the same way as is the price of the underlying security 
itself.  During a bullish or rising stock market, interest in purchas- 
ing the highly levered options increases and the desire to write or 
sell options declines, so the premium itself rises.  Conversely, on a 
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bearish or falling market, the interest in buying the options declines 
and the desire to sell the options increases so the premium falls. 
Basically, however, there are three major factors that affect the size 
of the premium. 
The first and perhaps most important of these is the current 
market price of the underlying security.  As the striking price of the 
option is constant, the premium will generally rise and fall to reflect 
changes in the market price of the underlying security.  For example, 
the premium on an option for Xerox with a striking price of 130 will be 
higher when Xerox is at 135 than it will be when Xerox is at 125. 
The second factor is the expiration date of the option.  The 
longer the option has to run, the greater is the possibility of an 
increase in the market price of the underlying security, so the higher 
is the premium.  As the expiration date is approached, the probability 
of stock appreciation approaches zero, so the only remaining value the 
option will have will be its tangible value.  The tangible value is 
the amount, if any, the market price of the underlying security exceeds 
the striking price of the option. 
The third factor is the volatility of the underlying security. 
The greater the volatility of the underlying security is (that is to 
say, the wider the price range over which the stock traditionally 
fluctuates) the greater the premium is likely to be. 
1.2  OBJECTIVES AND APPROACH 
The basic premise for this thesis is that there should be a 
rational way of determining how much a call option is worth (how high 
the premium should be) based on the previously discussed factors.  A 
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formula for determining the expected value of a call option will be 
developed.  A sample of twenty stocks will be selected.  Each stock 
will be categorized according to its relative volatility, and a 
quantitative measure of volatility will be calculated.  The expected 
value of each call option will then be calculated at various points 
prior to its expiration and compared to the actual premium at that time. 
Finally, conclusions on the applicability or lack thereof of this 
method will be drawn and suggestions for future study will be made. 
CHAPTER 2 
2.0  THE THEORY 
An underlying assumption will be made on the behavior of the 
stock market, and that is that "stock market prices vary according to 
the principle of random walk; i.e. no useful regularities of any kind 
can be specified." Furthermore, "it [the random walk model] is not an 
absolutely perfect fit for all price series or over all time intervals, 
it is, nevertheless, an extremely good approximation to whatever is the 
truth."1 
It is further assumed that daily price changes are normally dis- 
tributed with a mean of zero and with a variance a    that is a property 
of the specific security in question. 
If the option is allowed to run until expiration and the decision 
to exercise it or not is made at that time, the expected value of a 
call option with n days to run can be written as 
1
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D  = current market price of the underlying security less 
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and performing the integration on (2.4), the result is 
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The standard error function is written as 
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V dy If we let T = £,   and, therefore, dT = j~,   and substitute into 
(2.9), the equation becomes 
ERF(x)  = j= J    e 2 J^. (2.10) 
Now let x = /=-  and (2.10) becomes 
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Then, substituting (2.11) into (2.7) and (2.8), the result 
becomes 
fe'J B  =  D I 1/2 + 1/2 ERF (^) | for D > 0 (2.12) 
and 
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Finally, substitute (2.6), (2.12) and (2.13) into (2.3) and the 
expected value of a call option becomes 
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The error function itself can be approximated by 
2 
ERF(x)  =  1 - (ait + a2t2 + a3t3 + aitt1* + a5t5)e~X + e 
where    t = 1 + px' 
p =  .3275911, 
ai  =  .254829592, 
a2  =  -.284496736, 
a3  =  1.421413741, 
an  =  -1.453152027, 
as  =  1.061405429, and 
E  <_ 1.5 x 10~7. 
Then, with values for D, n and a,   the expected value of an option 
can be calculated. 
CHAPTER 3 
3.0  DATA ANALYSIS 
In order to calculate the expected value of an option, values for 
D, n and O  must be determined.  At any given point in time, D is a 
known constant as the striking price of the option is fixed and the 
current market price of the underlying security is also known and 
fixed. 
The number of days the option has to run, n, is also known as 
the expiration date is fixed, but a decision must be made whether to 
count only trading days (Monday through Friday except holidays) or 
calendar days.  It was finally decided to use calendar days as even 
events on non-trading days can profoundly affect security 
prices. 
A measure of the stock's volatility, a,  must also be determined. 
Though over long periods of time this O  could conceivably, even 
probably vary, it is assumed to be constant in the short run.  The 
standard deviation of the stock's price changes will be calculated by 
analyzing historic data of stock exchange transactions. 
3.1. TEST PERIOD AND SAMPLE INDEX 
The relatively stable market period between May and December of 
1975 will be used as a base.  Over this period, the Dow Jones Indus- 
trial Average ranged from an approximate high of 880 to an approxi- 
mate low of 780 or a spread of 830 ± 50.  This seven percent 
variation in either direction over an eight month period is quite 
small and therefore minimizes the effects of any significant bullish 
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or bearish trends. 
The choice of options to include in this study was restricted to 
those included in the CBOE listing in the Wall Street Journal of 
May 1, 1975.  This insured that a full eight months of data could be 
collected.  Twenty options were arbitrarily chosen to make up the 
sample index.  These options, along with a description of the associated 
industry, are shown in the following Table 3-1. 
I 
3.2  THE DATA 
Two sets of data on stock market transactions were collected. 
The purpose of the first set of data was to derive a measure for a, the 
standard deviation of the stock's daily price changes.  Six hundred and 
eighty observations were taken, thirty-four for each of the twenty 
stocks.  Only Wednesdays were considered in order to erase the begin- 
ning to end of week differences in trading activity and arrive at a 
reasonable "average" figure.  For each Wednesday, the high, low, 
closing price and net change were recorded for each of the twenty stocks, 
as well as the general market conditions such as the NYSE volume and 
Dow Jones Industrial Average.  Table 3-2 shows the general market 
information on each of the thirty-four sample dates. 
The second set of data was collected so that the market price - 
option price relationship could be traced.  The Tuesday, Wednesday, 
Thursday sequence was collected for each of the thirty-four weeks in 
data set one.  In addition, data for January 16, 1976 (the last day 
the January options were listed in the Wall Street Journal) and 
January 26, 1976 (the last Monday in January - the day the options 
expired) was collected.  The data consisted of the closing price of 
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Table 3-1 
SAMPLE INDEX 
Company Abbreviation Principle Business 
American Telephone Am. Tel 
& Telegraph 
Bethlehem Steel Beth. S 
Delta Airlines Delta 
Dow Chemicals Dow Ch. 
Eastman Kodak Eas. Kd 
Exxon Exxon 
General Motors G.M. 
General Electric Gen. El 
Halliburton Co. 
Homestake Mining 
Halbtn 
Horns tk 
International Tele- ITT 
phone & Telegraph 
International In. Har 
Harvester 
International Minerals In. Min 
& Chemicals 
International Paper In. Pap 
Kresge Kresge 
Loews Corp. Loews 
Monsanto Co. Monsan 
Northwest Airlines Nw. Air 
Pennzoil Co. Pennz. 
Texas Instruments Tex. In 
"Bell" system, electronics 
Second largest steel company 
Domestic, Caribbean system 
Large diversified chemical co. 
Photograph apparatus, chemicals 
World * s leading oil company 
Largest manufacturer of auto- 
motive products:  cars, trucks, 
buses 
Largest manufacturer of 
electrical equipment 
Engineering & construction: 
oil field service 
Largest U.S. gold producer: 
also lead & zinc 
Diversified international con- 
cern 
Truck manufacturer:  farm machin- 
ery:  construction 
Fertilizer:  international metal 
marketing 
World's largest paper maker, 
lumber, building material 
Discount:  variety stores 
Cigarettes, other tobacco: 
hotels, motels, theater chain 
Leading diversified chemical 
Air transport, U.S. & Asia 
Integrated oil company 
Semiconductors:  electronic 
equipment 
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Table 3-2 
DATA SET #1 SUMMARY 
General Market Conditions Over Test Period 
Date N.Y.S.E. A* Dow Jones A* 
1975 Volume Volume Close Dow Jones 
May 7 22,250,000 -3,160,000 836.44 + 1.72 
14 29,050,000 +4,100,000 858.73 + 8.60 
21 17,640,000 -  670,000 818.68 -11.81 
28 21,850,000 +4,800,000 817.04 - 9.07 
June 4 24,900,000 -1,660,000 839.96 - 6.18 
11 18,230,000 -2,900,000 824.55 + 2.43 
18 15,590,000 -3,850,000 827.83 - 0.78 
25 21,610,000 -5,010,000 872.73 + 3.67 
July 2 18,530,000 -1,860,000 870.38 - 7.04 
9 26,350,000 +7,360,000 871.87 +14.08 
16 25,250,000 -3,090,000 872.11 - 9.70 
23 20,150,000 -  510,000 836.67 -10.09 
30 16,150,000 -2,850,000 831.66 + 6.80 
Aug. 6 16,280,000 +  8.10,000 813.67 + 3.52 
13 12,000,000 -2,510,000 820.56 - 7.98 
20 18,630,000 +3,640,000 793.26 -15.25 
27 11,110,000 -  240,000 807.02 + 3.91 
Sep. 3 12,260,000 +  800,000 832.29 + 8.60 
10 14,780,000 -1,010,000 817.66 -10.09 
17 12,190,000 -  900,000 799.05 + 3.92 
24 16,060,000 +3,260,000 826.19 + 6.34 
Oct. 1 14,070,000 +1,550,000 784.16 - 9.72 
8 17,800,000 +4,270,000 823.91 + 7.40 
15 14,440,000 -5,520,000 837.22 + 1.97 
22 16,060,000 -4,740,000 849.57 + 2.75 
29 16,110,000 -  950,000 838.63 -12.83 
Nov. 5 17,390,000 +5,820,000 836.27 + 6.14 
12 23,960,000 +9,320,000 852.25 +13.70 
19 16,820,000 -3,940,000 848.24 - 7.00 
26 18,780,000 +1,290,000 858.55 + 3.15 
Dec. 3 21,320,000 +3,390,000 825.49 -17.71 
10 15,680,000 -  360,000 833.99 + 9.84 
17 16,560,000 -1,790,000 846.27 + 1.97 
24 17,750,000 +2,410,000 843.75 + 5.12 
♦Change from previous day's transactions 
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the option and the closing price of the underlying security.  This data 
is.represented in graphical form in Figures B 1-20 in Appendix B. 
3.3  ANALYSIS OF DATA SET ONE AND STOCK CLASSIFICATION 
Data set one was analyzed with a threefold purpose.  First of 
all, in order to calculate the expected value of an option, the 
standard deviation of the stock's daily price changes is required. 
Secondly, it was deemed desirable at this time to attempt to classify 
the twenty stocks according to their relative volatility.  The success 
(or lack thereof) of being able to predict the value of an option 
could conceivably depend on the volatility of the underlying security. 
Finally, it was desired to draw as much additional information as possi- 
ble from the data set. 
A brief description of the various quantities calculated appears 
below.  The values themselves appear in Table 3-3. 
AVGNC -   The average net change of daily stock trans- 
actions.  A T-test will be performed on these 
values to insure they adhere to the original 
assumption that they have a zero mean. 
AAVGNC -   This considers only the absolute value of the 
net changes and calculates the average thereof. 
It will be used as one of the measures to rank 
the twenty stocks according to their relative 
volatility. 
The following example will be useful to clarify the difference 
between AVGNC and AAVGNC: 
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STOCK #1 STOCK #2 
Net Change |Net Change| Net Change |Net Change| 
Day 1 -.25 .25 -1.5 1.5 
Day 2 + .25 .25 +1.0 1.0 
Day 3 -.125 .125 +1.5 1.5 
Day 4 + .125 .125 -1.0 1.0 
Sum 0.0 .75 0.0 5.0 
AVGNC 0.0 0.0 
AAVGNC .1875 1.25 
Though both stocks 1 and 2 have a zero AVGNC, the AAVGNC for 
stock 2 is much higher thereby signifying a more volatile stock. 
Also calculated are: 
AVERG - Average daily range (high - low) the stock traded 
over. This is another measure of volatility that 
will be useful in classifying the stocks. 
VOLNC  -   The variance of the net change.  The square root 
of this figure will eventually be used as the O 
required in the expected value formula. 
PMAX  -   The highest price of the stock in data set 1. 
PMIN  -   The minimum price of the stock in data set 1. 
PAVG  -   An approximation of the average price paid for 
the stock, as though the price was Beta dis- 
tributed, based on the PMIN, PMAX, and the average 
closing price of the stocks, 
_ PMAX + PMIN + 4 (Average Closing Price) 
6 
PRG The overall range over which the stock traded 
(i.e. PMAX - PMIN). 
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PCNT  -   A final measure of relative volatility equal to 
PRG/PAVG. 
In addition to the numeric values for each of the above, the 
quantities that will be used in the classification procedures are 
ranked with 1 being the highest and 20 being the lowest. 
At this time it was deemed desirable to normalize the average 
daily range and average absolute net change figures with respect to 
the base price of the stock.  This is because one would expect a 
stock trading at a price of 150 to vary over a wider range than a 
stock trading at 20.  Normalizing the figures would erase any bias 
that might be caused by a higher than average or lower than average 
base price. 
The so-called normalizing procedure used is that of taking 
natural logerithms of the values involved.  This creates two new 
quantities as described below.  The actual'numeric values and 
rankings thereof appear in Table 3-4. 
LAAVGNC -  The average of the natural logs of the absolute 
value of the net changes. 
LAVGRG -  The average difference between the log of the 
day's high less the log of the day's low. 
As can be seen by comparing Tables 3-3 and 3-4, there are some 
very significant differences between the normalized and non- 
normalized results.  For example, Halliburton, which scored highest 
in volatility in the straight analysis, scored at the low end of the 
volatility scale in the normalized analysis.  Conversely, Northwest 
Airlines and Loews scored well within the low volatility range in the 
17 
Table 3-4 
DATA ANALYSIS - DATA SET #1 - "NORMALIZED" RESULTS 
Stock     LAAVGNC    RANK    LAVGRG    RANK   TOTAL SCORE CLASS'' 
Am Tel .0072182 20 .0103560 20 40 
Beth S .0162145 6 .0253332 8 14 
Delta .0176716 5 .0259665 7 12 
Dow Ch .0133188 14 .0174466 17 31 
Eas Kd .0107643 17 .0191424 15 32 
Exxon .0074930 19 .0130646 19 38 
GM .0148333 9 .0210286 13 22 
Gen El .0160876 7 .0228558 9 16 
Halbtn .0100564 18 .0178159 16 34 
Hornstk .0227454 2 .0305561 3 5 
ITT .0135877 13 .0224098 11 24 
In Har .0118057 16 .0219021 12 28 
In Min .0190239 4 .0296373 4 8 
In Pap .0147731 10 .0204648 14 24 
Kresge .0146851 12 .0226727 10 22 
Loews .0217646 3 .0312330 2 5 
Monsan .0118225 15 .0164332 18 33 
Nw Air .0251598 1 .0344430 1 2 
Pennz .0147679 11 .0275559 5 16 
Tex In .0156783 8 .0260728 6 14 
L 
H 
H 
L 
L 
L 
M 
M 
L 
H 
M 
M 
H 
M 
M 
H 
L 
H 
M 
H 
*H = High Volatility   M = Medium Volatility   L = Low Volatility 
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straight analysis, yet scored almost highest in the normalized results. 
These differences were not entirely unexpected as Halliburton 
trades at a very high price (PAVG = 160) whereas Loews and Northwest 
Airlines trades at a relatively low price (PAVG = 22 and 20 
respectively).  Therefore, the relatively large price changes of 
Halliburton (on an absolute scale) appear much smaller when compared to 
the large base, and the small price changes of Loews and Northwest 
Airlines on an absolute scale appear much larger when compared to the 
small base. 
This inconsistency causes somewhat of a dilemma in deciding upon 
a final relative ranking of the stocks in the sample index.  Because 
of the inherent base price - price change relationship, however, it 
was finally decided to classify the stocks 6n the normalized results. 
To do so, the rank of the LAAVGNC figure was added to that of LAVGRG 
to yield the "total score".  The stocks with the six highest scores 
were classified as relatively low volatility stocks, and the stocks 
receiving the six lowest scores were classified as high volatility 
stocks.  A tie for sixth place necessitated placing seven stocks in 
the high volatility category.  The remaining stocks were classified 
as medium volatility stocks. 
It is important to remember that this classification is only a 
relative ranking for the purpose of this study.  It is by no means 
intended to be interpreted as an absolute ranking of any kind. 
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3.4  PRICE AND a 
As stated earlier, one might well expect O  to vary in the long 
run for any given security.  It is equally possible or even likely 
that 0 could increase as the price of the security increases.  For ex- 
ample, one would expect the O  for a stock trading at 25 to be smaller 
than when that same stock trades at 150.  Though none of the stocks in 
the sample index varied over that wide a spread, it seemed worthwhile 
to examine this matter further. 
The previous day's closing price was determined for each data 
point in data set 1.  The thirty-four prices for each stock thus 
determined were divided into three categories of roughly eleven points 
each, the highest prices, the middle range of prices and the lowest 
prices.  These closing prices are roughly equivalent (in most cases) to 
the following day's opening prices, so the net change entries can now 
be associated with a starting price rather than the ending price. 
The average net change and variance of the net change for each 
range and for each stock was calculated yielding sixty sets of figures. 
Though there were only 11 points or so in each range, any significant 
short run price - variance relationship should be shown.  The numeric 
data is shown in Table 3-5.  The following table, Table 3-6 simplified 
this data by assigning a 1 to the lowest of the three range variances, 
a 2 to the middle variance and a 3 to the highest variance.  If there 
were indeed a significant increase in variance with the price, one 
would expect a large number of l's in the low price column, 3'  in the 
high price column, etc. 
A superficial analysis of Table 3-6 reveals no such regular a 
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Table 3-5 
PRICE - VARIANCE RELATIONSHIP 
Stock Price Range 
Average 
Net Change Variance 
Am Tel 45.125 -  48.625 
48.75  -  50.0 
50.125 -  52.0 
-.0341 
-.1346 
.0250 
.6128 
.1601 
,1139 
Beth S 30.25 
34.125 
36.125 
33.625 
36.0 
39.0 
.1705 
,1923 
,1875 
.3727 
.5615 
.4870 
Delta 28.75 
32.75 
35.25 
32.625 
35.0 
39.375 
,2386 
.0833 
.1250 
.6202 
.6998 
.9719 
Dow Ch 83.75 
89.25 
91.0 
89.125 
90.875 
93.875 
.2841 
.1635 
.8345 
.7534 
3.8968 
1.6356 
Eas Kd 87.125 
97.0 
104.625 
96.5 
104.0 
108.625 
.0909 
.4063 
.1136 
1.7440 
1.4492 
2.0702 
Exxon 81.25 
86.625 
88.625 
86.25 
88.25 
92.875 
,0114 
,1563 
,2955 
,6420 
,7674 
.7540 
GM 42.875 
48.0 
53.375 
47.75 
53.25 
57.25 
.2500 
.1563 
.1477 
.5219 
1.0373 
1.2713 
Gen El 42.25 
45.75 
48.125 
45.5 
47.625 
52.25 
,2500 
,2917 
,0909 
1.2156 
.4186 
1.2347 
Halbtn 136.0 
157.0 
166.75 
154.75 
166.5 
185.5 
.0682 
,3229 
,4318 
6.0261 
2.2854 
3.9918 
Hornstk 32.875 
37.0 
48.25 
36.75 
47.875 
54.25 
,2727 
.0313 
,0795 
1.4369 
1.7674 
.7884 
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Table 3-5 (Cont'd) 
PRICE - VARIANCE RELATIONSHIP 
Stock Price Range 
Average 
Net Change Variance 
ITT 19.25 - 20.5 
20.875 - 22.5 
22.875 -  25.0 
.0750 
-.0288 
-.1932 
.0875 
.1827 
.0949 
In Har 21.625 -  24.0 
24.25 -  26.25 
27.25  -  30.125 
-.0568 
-.2083 
.0455 
.2293 
.0947 
.1040 
In Min 33.625 
38.0 
41.25 
37.75 
41.0 
45.375 
.0682 
,2604 
,6932 
1.3136 
.5666 
1.5918 
In Pap 44.875 
51.875 
55.375 
51.625 
55.25 
59.375 
,0795 
,4479 
.1023 
.9134 
.6149 
1.3901 
Kresge 27.5 
30.125 
32.75 
30.0 
32.5 
34.75 
.1250 
.0104 
.0568 
.3656 
.3280 
.3730 
Loews 19.5 
20.625 
22.875 
20.5 
22.5 
25.625 
.2955 
.1979 
.2273 
,8071 
.2058 
.1713 
Monsan 62.25 
69.5 
73.0 
69.125 
72.125 
73.125 
.0909 
.1146 
.2159 
.5659 
1.2598 
2.0159 
Nw Air 17.375 
19.375 
20.5 
19.25 
20.375 
22.25 
.1250 
,1250 
.0455 
,6250 
,2109 
,3977 
Pennz 18.875 
20.125 
21.5 
20.0 
21.25 
23.25 
.0875 
.0179 
.0500 
.1946 
.1295 
.1812 
Tex In 84.25 
94.875 
103.125 
94.0 
102.0 
115.25 
.7955 
.6563 
.3295 
2.4821 
3.4407 
4.6977 
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Table 3-6 
RATED PRICE - VARIANCE RELATIONSHIP 
Price Range 
Stock Low Medium High 
Am Tel 3 2 1 
Beth S 1 3 2 
Delta 1 2 3 
Dow Ch 1 3 2 
Eas Kd 2 1 3 
Exxon 1 3 2 
GM 1 2 3 
Gen El 2 1 3 
Halbtn 3 1 2 
Horns tk 2 3 1 
ITT 1 3 2 
In Har 3 1 2 
In Min 2 1 3 
In Pap 2 1 3 
Kresge 2 1 3 
Loews 3 2 1 
Monsan 1 2 3 
Nw Air 3 1 2 
Pennz 3 1 2 
Tex In 1 2 3 
Average 
Score 1.9 1.8 2.3 
1 = Lowest Variance Range, 2 = Middle Variance Range 
3 = Highest Variance Range 
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pattern.  It did not seem worthwhile at this time to attempt any 
complex statistical analysis of the results.  Instead, it is assumed 
that in the short run and for the purpose of this study, the variance 
of the daily price net changes and therefore O  is constant for a given 
stock over the entire price range. 
3.5  STUDENT'S t-TEST 
One last possibility should be explored before attempting to use 
the expected value equations.  A student's t-Test was performed on the 
average net change figures shown in Table 3-3 to assure that the 
original assumption of a zero mean is true.  The test and results are 
shown in Table 3-7. 
x - y 
T = /ii   n = 34 
The critical value for a t-distribution with 33 degrees of free- 
dom at the 95% confidence level is approximately 2.0348. 
The T values for all twenty stocks lie well below the critical 
value so we cannot reject the assumption of a zero average net change 
for any of the issues. 
3.6  SUMMARY 
Twenty stocks were arbitrarily chosen for the purpose of this 
study.  Data were collected over the relatively stable period between 
May and December 1975 so that the stocks could be classified according 
to their relative volatility, and a value for a could be calculated. 
This value for O  is taken to be constant for each stock over the entire 
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Table 3-7 
STUDENT'S t-TEST 
Stock X 2 s s T <2.0348 
Am Tel -.055 .280 .529 .6062 Yes 
Beth S -.074 .479 .692 .6235 
Delta .007 .742 .862 .0474 II 
Dow Ch -.217 2.293 1.514 .8356 II 
Eas Kd .151 1.683 1.297 .6787 II 
Exxon -.147 .695 .833 1.0282 II 
GM .184 .891 .944 1.1370 ■I 
Gen El -.007 .936 .968 .0422 II 
Halbtn -.048 3.897 1.974 .1418 II 
Homstk .074 1.285 1.134 .3806 II 
ITT -.051 .131 .362 .8216 II 
In Har -.077 .144 .379 1.1847 II 
In Min -.338 1.138 1.067 1.8475 II 
In Pap .099 .971 .986 .5858 ■• 
Kresge .026 .339 .582 .2604 II 
Loews -.048 .423 .651 .4303 II 
Monsan .059 1.222 1.105 .3112 II 
Nw Air .026 .379 .615 .2463 II 
Pennz .018 .156 .395 .2657 II 
Tex In .382 3.576 1.891 1.1779 II 
25 
test period and price range. 
In addition, a student's t-Test was performed on the average net 
change figures for each of the twenty stocks.  The T-value in each 
case were well below the critical value for the test thereby lending 
creditility to the initial assumption that the daily price net changes 
have a zero mean. 
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CHAPTER  4 
4.0 TESTING THE THEORY 
All of the independent variables in the expected value equation 
have now been quantified.  A standard deviation of the daily price 
changes has been determined.  The striking price of each option is 
known, as is the number of days each option has to run (all of the 
options selected for this study expire on January 26, 1976).  Finally, 
data set #2 supplies a value for the current market price of the 
underlying security, as well as a value for the current option 
premium that the calculated expected value of an option can be compared 
to. 
The expected value of each option was therefore calculated at 
four week intervals between May 6 and December 16.  This value was then 
compared to the actual premium, and the percentage deviation was 
determined.  The results of these tests are shown in Tables A 2-10 in 
Appendix A.  The calculated option values have been included in the 
graphical presentation of data set #2, Figures B 1-20 in Appendix B. 
Finally, the average percent deviation figures for each volatility 
range (low, medium and high) and each test date are shown in Figure 4-1. 
4.1 ANALYSIS OF TEST RESULTS 
A superficial analysis of the test results as shown in Figure 4.1 
reveals two trends.  First, it appears that the calculated option values 
are consistently smaller than the actual premiums (thereby yielding a 
positive % A) when the options have a long time to run.  Conversely, 
when the options approach the expiration date, the calculated values 
27 
Figure 4-1 Average % A Figures for Each Volatility Class 
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are consistently higher than the actual premiums (thereby yielding a 
negative % A). 
Secondly, though there seems to be no consistent difference in 
the percent deviation figures between the low and medium volatility 
classes, the percentage deviation figures for the high volatility 
class seem to lie significantly below the other two sets, especially 
as the options approach the expiration date. 
The first trend indeed seems to indicate a systematic flow in 
the predictive capabilities of the expected value formula.  The second 
trend, however, might be attributable to a factor other than the 
stocks' relative volatility.  This factor is the tangible value (or 
lack thereof) of the option. 
4.2  TANGIBLE VALUE AND PERCENT DEVIATION 
Closer inspection of the test results shown in Tables A 2-10 
(Appendix A) reveals what seems to be an important relationship between 
the % A figure for each option and the lack of tangible value of that 
option.  Especially as the options approach their expiration date, the 
more negative the value for D (market price of the underlying security 
less the striking price of the option; a negative value for D therefore 
signifies the lack of tangible value), the more negative is the % A 
figure for that option.  This, in turn, biases the average % A figures 
of the high volatility class as the high volatility class generally 
has more options with no tangible value than the other two classes. 
This is more clearly illustrated in Table 4-1. 
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Table 4-1 
RELA"  ~-:JSHIP BETWEEN AVERAGE % A AND NEGATIVE D ENTRIES 
Days 
to Run 
Low 
Volatility 
Class 
Medium 
Volatility 
Class 
High 
Volatility 
Class 
N % A N % A N % A 
265 1 19.9 1 10.6 2 8.9 
237 2 20.9 2 14.7 2 11.5 
209 0 5.5 0 3.9 2 -5.5 
181 3 8.0 1 8.7 4 -16.5 
153 3 1.2 3 -2.5 6 -49.1 
125 2 -4.2 2 -6.5 6 -36.1 
97 2 -6.6 1 -10.8 5 -42.1 
69 1 -20.9 1 -17.2 5 -176.1 
41 1 -53.2 2 -41.1 5 -417.7 
N  = Number of entries with negative D values 
% A = Average percent deviation for that volatility class 
This factor, combined with the systematic flaw of the expected value 
formula discussed earlier, could explain the results shown in 
Figure 4-1. 
4.3  THE CORRECTIVE MULTIPLIER 
At this point it was decided that the relative volatility of the 
different stocks is less critical to the predictive ability of the 
expected value equation than is the lack of tangible value of the 
option. For that reason, the volatility classification of each stock 
will no longer be referred to. Instead, the relationship between the 
option's tangible value and the difference between the actual premium 
and calculated value will be more closely examined. 
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Rather than make further use of the % A figures, a new value will 
be introduced, the corrective multiplier.  For each option and each 
test date, a ratio will be taken between the actual premium and the 
calculated value.  This ratio will be called the corrective multiplier 
because if the calculated option value were multiplied by it, the 
actual premium would be the result. 
„    j.-       .. ■> *. •   i •      Actual Premium Corrective Multiplier = — :  Calculated Option Value 
For each test date, the average corrective multiplier (C-Ratio for 
short) was then calculated.  This was done in three ways.  First of all, 
an overall average was calculated.  Then individual averages were 
calculated for both the stocks with a positive tangible value and 
those with no tangible values (a negative D).  The results are shown 
in Table 4.2 and then graphically in Figure 4.2. 
Table 4-2 
CORRECTIVE MULTIPLIER 
Overall Average for Average for 
Days to Run Average D > 0 D < 0 
265 1.17 1.18 1.13 
237 1.19 1.19 1.19 
209 1.03 1.05 .85 
181 1.04 1.05 1.03 
153 .89 1.00 .83 
125 .89 .95 .84 
97 .87 .94 .78 
69 .75 .86 .53 
41 .61 .81 .33 
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C. RATIO 
Figure  4-2     C-Ratio vs.   Days  to  Run 
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The average figures for D >^ 0 show the same systematic error 
described previously.  The average figures for D < 0 show a much more 
drastic trend, however, as the options approach expiration.  If this 
is indeed an inherent flaw of the expected value equation, a means of 
correcting it is desirable. 
4.4  SUMMARY 
Once all of the independent variables in the expected value equa- 
tion had been identified, the theory itself was tested.  A systematic 
error in the results was discovered:  when the options had a long time 
to run the calculated option values were consistently lower than the 
actual premiums.  Conversely, when the options approached the expira- 
tion date, the calculated values were consistently much higher than 
the actual premiums.  It was further determined that the degree of 
error resulting from the calculated values was not so much a function 
of the relative volatility of the underlying security as it was a 
function of the tangible value or lack thereof of the option itself. 
Chapter 5 will show a method for correcting this systematic error in 
the expected value equation. 
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CHAPTER 5 
5.0 THE COEFFICIENT OF OPTIMISM 
In order to explain and therefore correct the phenomenon observed 
in Figure 4-2, the concept of a "coefficient of optimism" will be intro- 
duced.  It seems that when the options have a long time to run, the 
market is overly optimistic and tends to value the options at a 
premium.  As the options approach the expiration date, however, the 
optimism turns to caution, and the premium becomes a discount.  This 
is especially true for options with a striking price that exceeds the 
market price of the underlying security.  In this case, the actual 
premium drops dramatically below the calculated value of the option. 
This could be caused by investors "dropping losers" so-to-speak, 
thereby increasing the discount effect. 
Whatever the real cause for the above trend, it would be desirable 
to be able to adjust the calculated option values to agree more closely 
with the actual premiums.  A method for doing so is briefly outlined 
in the rest of this chapter. 
5.1 DERIVATION OF THE COEFFICIENT 
A simple formula for the coefficient of optimism that is a function 
of only the number of days to run would be preferable.  (Naturally there 
would be separate adjustments for options with a tangible value and 
those without a tangible value.) 
First, it is observed that the points for D > 0 in Figure 4-2 are 
approximately linear. Such a line has been drawn in in Figure 5-1. A 
more accurate analysis would use a least squares fit, but the line shown 
34 
C. RATIO 
Figure 5-1  Derivation of Coefficients of Optimi sm 
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will be sufficient for the purposes intended.  This function for the 
coefficient of optimism as shown in Figure 5-1 can be written: 
Co   =  .75 + .001625 • t for D > 0 (5.1) 
l — 
where t equals the number of days the option has to run. 
Next, the average C-Ratio points for D < 0 are adjusted so that 
the trend represented by (5.1) is eliminated.  These points have been 
included in Figure 5-1.  Finally, an equation for these new points is 
determined.  A rather simple form for this equation is selected, that 
of an exponential adjustment: 
Ex = l-e"mt for D < 0 (5.2) 
where t again equals the number of days the option has to run. 
The only remaining problem is to solve for n in (5.2).  This was 
done by solving for n for each of the adjusted values in Figure 5-1. 
The calculations can be seen in Table 5-1. 
The average for m in Table 5-1 is .0178.  This modifies (5.2) to: 
Ex = i-e"-0178t for D < 0. (5.3) 
A more elegant method for determining m would be to perform a 
least squares analysis on weighted average C-Ratio figures, but again 
the analysis performed was deemed sufficient for its purpose. 
Finally, we must remember to shift back the coefficients of 
optimism for the options with D < 0 to eliminate the bias introduced 
in the first shift.  This is done by subtracting one minus the 
coefficient of optimism for D > 0 from the exponential adjustment. 
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Therefore, the coefficient of optimism becomes: 
C0   = Ex - (1.0 - Co )  for D < 0. 
2 l 
(5.4) 
The results are shown in Table 5-2. 
Table 5-1 
DERIVATION OF THE COEFFICIENT OF OPTIMISM 
Average C- Ratio Adjusted 
Days to Run for D < 0 C-Ratio m* 
265 1.13 .949 .01126 
237 1.19 1.055 oo 
209 .85 - ** 
181 1.03 .986 .02354 
153 .83 - ** 
125 .84 .890 .01765 
97 .78 .867 .02083 
69 .53 .668 .01597 
41 .33 .511 .01744 
m= .0178 
*m can be determined through (5.2) as m = - — Jin (1-A) 
where A equals the adjusted C-Ratio. 
**These two points have been omitted from the study as they 
appear from Figure 5-1 to be outliers. 
Table 5-2 
FINAL COEFFICIENTS OF OPTIMISM 
Days to 
Run 
Average C-Ratio 
for D>0 
(1) 
Average C-Ratio 
for D<0 
(2) 
Co 
l 
for D>0 
(3) 
Ex 
for D<0 
(4) 
Co 
2 
for D<0 
(5) 
265 1.18 1.13 1.181 .991 1.170 
237 1.19 1.19 1.135 .985 1.118 
209 1.05 .85 1.090 .976 1.066 
181 1.05 1.03 1.044 .960 1.004 
153 1.00 .83 .999 .934 .944 
125 .95 .84 .953 .892 .845 
97 .94 .78 .908 .822 .730 
69 .86 .53 .862 .707 .569 
41 .81 .33 .817 .518 .335 
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As can be seen from Table 5-2, there is excellent agreement 
between the C-Ratio and the coefficient of optimism for D ^ 0 
(columns 1 and 3).  The agreement between the two is also quite good 
for D < 0 (columns 2 and 5).  Equations (5.2) and (5.4) can now be 
applied to the calculated option values shown in Appendix A. 
5.2 APPLICATION OF THE COEFFICIENT OF OPTIMISM 
The concept of the coefficient of optimism is quite easy to 
apply.  The revised estimates of the options' values are equal to the 
values calculated by the expected value equation times the appropriate 
coefficient of optimism.  That is to say: 
E(Vc) '  = Co  * E(Vc) . (5.5) 
All of the calculated option values shown in Appendix A were 
revised using the coefficient of optimism.  These revised values also 
appear on the graphs in Appendix B.  Tables 5-3 A-C show a sample of 
these results.  As can be seen from the tables, the revised estimates 
agree more closely with the actual premiums (the % A figures are 
closer to zero).  Not only are the estimates themselves better, but 
positive/negative split is also better signifying less biased results. 
5.3 SUMMARY 
The concept of a coefficient of optimism is developed by which the 
systematic error in the expected value equation is corrected.  This 
coefficient takes a simple, linear form for options with a positive 
tangible value, but an exponential adjustment is required where the 
option has no tangible value. 
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In accordance with this concept, all of the option values cal- 
culated in Chapter 4 were revised, and the revised values were included 
in the graphs in Appendix B. 
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Table 5-3 A 
REVISED ESTIMATES OF OPTION VALUE 
June 3, 1975 - All options have 237 days to run. 
Original Estimates Revised Estimates 
Stock D E(Vc) % A E(Vc)' % A' 
Am Tel -.75 2.8973 20.075 3.2461 10.451 
Beth S -4.25 2.7097 16.625 3.0360 6.586 
Delta .25 5.4184 16.640 6.1506 5.376 
Dow Ch 9.50 15.3780 6.800 17.4559 -5.793 
Eas Kd 4.75 10.7449 33.877 12.1969 24.942 
Exxon 7.875 10.5973 16.061 12.0292 4.719 
GM -1.375 5.1581 14.032 5.7792 3.681 
Gen El 2.375 7.2677 6.223 8.2498 -6.448 
Halbtn 13.00 20.5199 - 23.2927 - 
Homstk 6.125 10.7739 12.050 12.2297 0.166 
ITT 4.25 5.3140 19.788 6.0321 8.950 
In Har 5.125 6.1606 17.858 6.9931 6.759 
In Min 0.00 6.5512 12.651 7.4364 0.848 
In Pap -.25 5.9296 8.775 6.6436 -2.209 
Kresge 5.00 6.9844 15.341 7.9282 3.901 
Loews 4.875 7.2271 -3.245 8.2037 -17.195 
Monsan -4.125 5.0829 27.387 5.6950 18.643 
Nw Air -.25 3.6563 5.644 4.0965 -5.717 
Pennz 2.125 3.7497 21.058 4.2564 10.392 
Tex In 10.625 18.2722 20.121 20.7413 9.328 
+/-* - - 19/1 - 15/5 
10/20/30** - - 5/14/18 — 14/18/19 
*Number of % A's with plus values/Number of % A's with minus values 
(10/10 is an unbiased split) 
**Number of % A's  <  10% / Number < 20% / Number < 30% 
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Table 5-3 B 
REVISED ESTIMATES OF OPTION VALUE 
September 23, 1975 - All options have 125 days to run. 
Original Estimates Revised Estimates 
Stock D E(Vc) % A E(Vc) ' % A' 
Am Tel -4.25 1.1639 -33.022 .9836 -12.411 
Beth S -2.00 2.2717 -3.849 1.9197 12.242 
Delta -3.875 2.4411 -39.490 2.0628 -17.877 
Dow Ch 10.50 14.0750 -6.226 13.4152 -1.247 
Eas Kd -8.50 3.1421 18.915 2.6552 31.478 
Exxon 11.50 12.7704 -6.420 12.1718 -1.431 
GM 5.00 7.4068 -9.189 7.1549 -4.071 
Gen El -1.25 3.7438 -36.137 3.1637 -15.044 
Halbtn 2.50 10.1576 - 9.6814 - 
Homstk -10.00 2.3814 -90.514 2.0124 -60.995 
ITT -.25 1.4937 -3.911 1.2623 12.190 
In Har 0.00 1.6923 3.298 1.6130 7.830 
In Min -.75 4.3999 -40.797 3.7182 -18.982 
In Pap 7.00 9.3014 -0.555 8.8653 4.158 
Kresge 3.50 4.9645 9.735 4.7318 13.967 
Loews .50 3.1645 -58.224 3.0162 -50.808 
Monsan 2.125 6.1245 5.777 5.8374 10.193 
Nw Air -.625 2.4525 -22.626 2.0725 -3.626 
Pennz 0.00 1.7638 -8.541 1.6811 -3.454 
Tex In -8.50 5.3584 2.574 4.5282 17.670 
+/- - - 6/14 - 9/11 
10/20/30 - - 11/12/13 7/16/16 
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Table 5-3 C 
REVISED ESTIMATES OF OPTION VALUE 
November 18, 1975 - All options have 69 days to run. 
Original Estimates Revised Estimates 
Stock D E(Vc) % A E(Vc) ' % A' 
Am Tel .625 2.0968 -76.570 1.8077 -52.226 
Beth S -9.00 .5532 -342.568 .3149 -151.957 
Delta -.25 2.7334 -36.672 1.5562 22.192 
Dow Ch 13.875 15.7820 -6.996 13.6060 7.756 
Eas Kd 7.00 9.2270 -10.173 7.9548 5.017 
Exxon 8.625 9.5593 1.956 8.2413 15.474 
GM 11.375 12.2388 -6.425 10.5514 8.249 
Gen El 4.625 6.3811 -27.622 5.5013 -10.026 
Halbtn -21.50 2.0846 -28.281 1.1868 26.969 
Homstk -11.625 1.2835 -310.730 .7307 -133.831 
ITT 1.75 2.4027 -13.066 2.0714 2.523 
In Har .25 1.3895 -11.163 1.1980 4.164 
In Min -9.50 1.3746 -449.855 .7826 -213.036 
In Pap 6.375 7.9237 -7.441 6.8313 7.373 
Kresge 9.25 9.5279 -3.004 8.2142 11.198 
Loews 2.50 3.7961 -38.039 3.2727 -19.007 
Monsan 7.50 9.1939 -5.073 7.9263 9.414 
Nw Air 1.75 3.1232 
-38.809 2.6926 -19.670 
Pennz -.375 1.1385 -51.797 .6481 13.581 
Tex In -3.50 4.7955- -16.255 2.7301 33.815 
+/- - - 1/19 - 13/7 
10/20/30 - - 6/10/12 7/13/15 
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CHAPTER 6 
6.0  SUMMARY 
An equation for the expected value of a call option was derived 
assuming that daily stock price changes have a mean of zero and a 
variance O    and behave according to the principle of random walk. 
The equation was tested over the relatively stable market period 
between May and December of 1975.  First, the various independent 
variables in the equation were quantified using data collected over 
this period, and then the values of a sample of call options were 
calculated at various intervals over the same period.  The calculated 
option values were then compared to the actual premiums. 
There appeared to be a systematic flaw in the calculated option 
values.  When the options had a long time to run, the actual premiums 
were consistently higher than the calculated values.  Conversely, 
when the options approached their expiration date, the actual premiums 
were consistently lower than the calculated values.  This trend was 
especially severe towards the expiration end for those options with no 
tangible value. 
The concept of a coefficient of optimism was developed to adjust 
the calculated option values so that they agreed more closely with the 
actual premiums thereby correcting the flaw of the expected value 
equation.  This coefficient was a simple linear equation for options 
with a positive tangible value, but took an exponential form for 
options with no tangible value. 
The coefficient of optimism was then applied to original estimates 
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of the option values, and revised values were calculated.  These re- 
vised values were seen to agree more closely with the actual premiums. 
Though the expected value equation seems to have an underlying 
flaw, it is certainly not altogether useless.  First of all, ex- 
pecially for options with a positive tangible value, the calculated 
values and actual option premiums agree much too closely for pure 
coincidence.  Though the calculated values are lower than the premiums 
when the options have a long time to run and higher when the options 
approach expiration, the resultss were consistent for all options with 
a positive tangible value, so a relative ranking could be made.  If 
the options were ranked according to their respective % A figures, the 
options with the most negative % A's (or the least positive % A's if 
all the figures are positive) could be considered potential "best buys" 
if the results were to be used for speculative purposes.  With further 
refining of the O  values and a more detailed analysis of the 
coefficient of optimism, such a use could indeed be forthcoming. 
For options whose striking price exceeds the current market price 
of the underlying security, however, the situation is far more complex. 
Though these options could again be considered relative to  one another, 
they should not, at this time, be adjusted and then compared to 
options with a positive tangible value unless the greatest of caution 
is used in interpreting the results. 
6.1  AREAS OF FUTURE STUDY 
There are a number of aspects of this study which require further 
analysis before any attempt is made at applying this method for pre- 
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dieting the value of a call option. 
First of all, more accurate measures of the standard deviations 
of the daily price changes should be determined.  This analysis was 
limited in its scope and therefore considered only Wednesday's in 
determining a value for 0".  A more accurate analysis might explore the 
relationship between a and the day of the week, however, and determine 
a weekly average figure.  This will require a good deal more data 
than was collected for this study, of course. 
A more accurate determination of the coefficients of optimism 
should also be made.  As pointed out in the associated section of this 
thesis, a weighted least squares analysis could be used.  Furthermore, 
though a simple linear function appears to fit the data very well for 
options with a positive D value, forms other than the exponential 
equation used might be tried^for the options with a negative D value. 
Finally, the techniques developed in this thesis should be tested 
over different time periods.  An unusually stable market period was 
selected for this study to simplify the initial analysis.  The same 
techniques might be applicable to other periods, however, with simple 
adjustments for existing bullish or bearish trends.  These adjustments 
might take a form similar to that of the coefficient of optimism. 
Another incentive to test this theory over a different time 
period is caused by the fact that the test period ended in December. 
There is reason to believe that one of the factors contributing to 
the market's significant undervaluing of options as they approached 
their expiration is the end-of-the-year liquidation of holdings for 
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tax purposes.  Repeating the techniques developed over a test period 
that ended in July, for example, would eliminate this bias. 
46 
REFERENCES 
1.   Granger and Morgenstern, Predictability of Stock Market Prices, 
Heath Lexington Books, Lexington, Massachusetts, 1970. 
2. National Bureau of Standards, Handbook of Mathematical Functions, 
U.S. Department of Commerce, 1964. 
3. The Chicago Board Options Exchange, Understanding Options. 
4. The Wall Street Journal - May 1, 1975 - January 26, 1976. 
5. Professor John Adams, Lehigh University - Personal interview. 
47 
APPENDIX A 
Tables of Results of Expected Value Formula 
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Table A-l 
OPTION CODING 
Volatility Code 
Option Strike Classification Number 
Am Tel 50 L 1 
Dow Ch 80 L 2 
Eas Kd 100 L 3 
Exxon 80 L 4 
Halbtn 160 L 5 
Monsan 70 L 6 
GM 45 M 7 
Gen El 45 M 8 
ITT 20 M 9 
In Har 25 M 10 
In Pap 50 M 11 
Kresge 25 M 12 
Pennz 20 M 13 
Beth S 40 H 14 
Delta 35 H 15 
Homstk 45 H 16 
In Min 45 H 17 
Loews 20 H 18 
Nw Air 20 H 19 
Tex In 100 H 20 
Note:  All options expire January 26, 1976. 
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Table A-2 
ANALYSIS OF TEST RESULTS 
May 6, 1975 - All options have 265 days to run. 
Option 
Code D* 
Actual 
Option 
Premium 
Calculated 
Value of 
Option A** 
Average for high 
volatility stocks 1-069 
% A*** 
1 .125 4.625 3.497 1.128 24.4 , 
2 6.75 13.375 13.864 -0.489 -3.7 
3 4.625 15.00 11.099 3.901 26.0 
4 2.75 9.00 6.988 2.012 22.4 
5 7.50 25.00 17.195 7.805 31.2 
6 -2.00 7.75 6.259 1.491 19.2 
Average for low 
volatility stocks - - - 2.641 19.9 
7 -1.375 5.625 5.489 .136 2.4 
8 .875 8.00 6.740 1.260 15.8 
9 2.875 5.00 4.256 .744 14.9 
10 2.875 5.50 4.352 1.148 20.9 
11 2.125 7.375 7.565 -.190 -2.6 
12 4.000 7.25 6.357 .893 12.3 
13 0.00 2.875 2.568 .307 10.7 
Average for medium 
volatility stocks - - - .614 10.6 
14 -2.25 3.625 3.532 .093 2.6 
15 .50 7.25 5.852 1.398 19.3 
16 1.125 9.125 7.950 1.175 12.9 
17 -2.875 7.00 5.662 1.338 19.1 
18 0.00 3.625 4.225 -.600 -16.6 
19 .125 4.125 4.059 .066 1.6 
20 1.375 17.00 12.990 4.010 23.6 
8.9 
D  = 
**  A 
*** % A 
Current market price of underlying security - option 
striking price 
Actual premium - calculated option value 
lOOx (Actual-Calculated)/Actual 
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Table A-3 
ANALYSIS OF TEST RESULTS 
June 3, 1975 - All options have 237 days to run. 
Option 
Code 
Option    Value of 
D Premium    Option A 
-.75 3.625       2.897 .728 
3.50 16.50      15.378 1.122 
4.75 16.25      10.745 5.505 
7.875 12.625     10.597 2.028 
13.00 Not available 20. 520 - 
-4.125 7.00       5.083 1.917 
% A 
1 
2 
3 
4 
5 
6 
Low range avg. 
7 
8 
9 
10 
11 
12 
13 
Medium range avg. 
14 
15 
16 
17 
18 
19 
20 
High range avg. 
20.1 
6.8 
33.9 
16.1 
27.4 
- - - 2.271 20.9 
-1.375 6.00 5.158 .842 14.0 
2.375 7.75 7.268 .482 6.2 
4.25 6.625 5.314 1.311 19.8 
5.125 7.50 6.161 1.339 17.9 
-.25 6.50 5.930 .570 8.8 
5.00 8.25 6.984 1.266 15.3 
2.125 4.75 3.750 1.000 21.1 
- . - - .973 14.7 
-4.25 3.25 2.710 .540 16.6 
.25 6.50 5.418 1.082 16.6 
6.125 12.25 10.774 1.476 12.1 
0.00 7.50 6.551 .949 12.7 
4.875 7.00 7.227 -.227 -3.2 
-.25 3.875 3.656 .219 5.6 
10.625 22.875 18.272 4.603 20.1 
1.235 11.5 
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Table A-4 
ANALYSIS OF TEST RESULTS 
July 1, 1975 - All options have 209 days to run. 
Option 
Code 
Actual Calculated 
Option Value of 
D Premium Option A 
1.25 3.375 3.748 -.373 
9.50 14.25 14.886 -.636 
2.25 12.625 8.704 3.921 
11.875 14.625 13.862 .763 
22.5 31.00 27.864 3.136 
1.75 7.50 7.320 .180 
% A 
1 
2 
3 
4 
5 
6 
Low range avg. 
7 
8 
9 
10 
11 
12 
13 
Medium range avg. 
14 
15 
16 
17 
18 
19 
20 
High range avg. 
-11.1 
-4.5 
31.1 
5.2 
10.1 
2.4 
- - - 1.165 5.5 
3.25 6.875 7.346 -.471 -6.9 
.7.25 10.50 10.449 .051 0.5 
3.75 5.50 4.781 .719 13.1 
2.50 5.125 3.823 1.302 25.4 
.625 5.25 6.007 -.757 -14.4 
7.375 8.875 8.868 .007 0.1 
2.125 4.00 3.617 .383 9.6 
- - - 0.176 3.9 
-3.50 2.125 2.669 -.544 -25.6 
2.00 6.25 6.085 .165 2.6 
9.25 14.00 12.861 1.139 8.1 
-2.50 4.50 5.048 -.548 -12.2 
5.50 6.50 7.540 -1.040 -16.0 
0.00 3.375 3.548 -.174 -5.1 
11.125 20.00 18.022 1.978 9.9 
0.139 -5.5 
52 
Table A-5 
ANALYSIS OF TEST RESULTS 
July 29, 1975 - All options have 181 days to run. 
Option 
Code 
Actual 
Option 
Premium 
Calculated 
Value of 
Option % A 
1 
2 
3 
4 
5 
6 
Low range avg. 
7 
8 
9 
10 
11 
12 
13 
Medium range avg. 
14 
15 
16 
17 
18 
19 
20 
High range avg. 
-1.375 
5.50 
-3.00 
7.50 
11.75 
-.875 
2.1875      2.246 .0585 -2.7 
12.00      11.404 .596 5.0 
8.125                 5.648 2.477 30.5 
9.875                9.786 .089 0.9 
Not available 18.235 
5.875      5.514 .361 6.1 
- - - .716 8.0 
4.25 8.25 7.690 .560 6.8 
1.875 6.125 6.229 -.104 -1.7 
.2.125 4.125 3.319 .806 19.5 
-1.00 2.125 1.607 .518 24.4 
1.375 5.25 6.029 -.779 -14.8 
5.50 7.75 7.060 .630 8.9 
.25 2.75 2.252 .498 18.1 
- - - .313 8.7 
-6.50 1.125 1.861 -.736 -65.4 
-1.50 3.875 3.945 -.070 -1.8 
2.875 9.00 7.717 1.283 14.3 
-7.00 2.00 3.367 -1.367 -68.3 
1.50 4.00 4.335 -.335 -8.4 
0.00 3.125 3.302 -.177 -5.7 
-2.00 11.50 9.206 2.294 19.9 
,127 -16.5 
53 
Table A-6 
ANALYSIS OF TEST RESULTS 
August 26, 1975 - All options have 153 days to run. 
Option 
Code 
Actual Calculated 
Option Value of 
D Premium Option A 
-4.75 1.0625 1.281 -.2185 
6.25 11.75 11.327 .423 
11.25 3.25 3.198 .052 
5.00 7.625 7.424 .201 
2.875 13.25 11.302 1.948 
-1.00 5.25 4.981 .269 
% A 
1 
2 
3 
4 
5 
6 
Low range avg. 
7 
8 
9 
10 
11 
12 
13 
Medium range avg. 
14 
15 
16 
17 
18 
19 
20 
High range avg. 
-20.6 
1.6 
1.6 
2.6 
14.7 
5.1 
- - - .446 1.2 
2.75 6.00 6.265 -.265 -4.4 
-1.50 3.00 4.094 -1.094 -36.5 
-.625 1.75 1.504 .246 14.1 
-.625 1.6875 1.590 .098 5.8 
6.875 Not available s9.562 - - 
5.625 7.25 6.985 .265 3.7 
.125 2.0625 2.015 .0475 2.3 
- - - .117 -2.5 
-4.00 1.0625 2.045 -.9825 -92.5 
-3.00 2.125 3.051 -.926 -43.6 
-3.25 3.50 4.238 -.738 -21.1 
-7.25 1.50 2.942 -1.442 -36.1 
.625 2.5625 3.541 -.9785 -38.2 
-1.25 1.9375 2.485 -.5475 -28.3 
-9.625 4.75 5.876 -1.126 -23.7 
-.963 -49.1 
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Table A-7 
ANALYSIS OF TEST RESULTS 
September 23, 1975 - All options have 125 days to run. 
Actual Calculated 
Option Option Value of 
Code D Premium Option A % A 
1 -4.25 .875 1.164 -.289 -33.0 
2 10.50 13.25 14.075 -.825 -6.2 
3 -8.50 3.875 3.142 .733 18.9 
4 11.50 12.00 12.770 -.770 -6.4 
5 2.50 Not availabl e 10.158 - - 
6 2.125 6.50 6.125 .375 5.8 
Low range avg. - - - .155 -4.2 
7 5.00 6.875 7.507 -.632 -9.2 
8 -1.25 2.75 3.744 -.994 -36.1 
9 -.25 1.4375 1.494 -.0565 -3.9 
10 0.00 1.75 1.692 .058 3.3 
11 7.00 9.25 9.301 -.051 -0.6 
12 3.50 5.50 4.965 .535 9.7 
13 0.00 1.625 1.764 -.139 -8.5 
Medium range avg. - - - -.183 -6.5 
14 -2.00 2.1875 2.272 -.0845 -3.8 
15 -3.875 1.75 2.441 -.691 -39.5 
16 -10.00 1.25 2.381 -1.131 -90.5 
17 -.75 3.125 4.400 -1.275 -40.8 
18 .50 2.00 3.165 -1.165 -58.2 
19 -.625 2.00 2.453 -.453 -22.6 
20 -8.50 5.50 5.358 .142 2.6 
High range avg. -.665 -36.1 
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Table A-8 
ANALYSIS OF TEST RESULTS 
October 21, 1975 - All options have 97 days to run. 
Option 
Code 
Actual Calculated 
Option Value of 
D Premium Option A 
-.625 1.125 1.792 -.667 
10.75 13.50 13.683 -.183 
2.625 7.125 6.603 .522 
12.875 13.50 13.661 -.161 
18.00 4.25 3.339 .911 
8.625 10.00 10.666 -.666 
% A 
1 
2 
3 
4 
5 
6 
Low range avg. 
7 
8 
9 
10 
11 
12 
13 
Medium range avg. 
14 
15 
16 
17 
18 
19 
20 
High range avg. 
-59.3 
-1.3 
7.3 
-1.2 
21.4 
-6.7 
- - - -.041 -6.6 
10.25 10.50 11.601 -1.161 -11.1 
3.50 4.625 5.998 -1.373 -29.7 
.875 1.8125 1.935 -.1225 -6.8 
-1.375 1.00 .979 .021 2.1 
8.375 9.125 10.113 -.988 -10.8 
8.875 9.25 9.438 -.188 -2.0 
1.875 2.375 2.794 -.419 -17.6 
- - - -.604 -10.8 
-3.50 1.00 1.566 -.566 -56.6 
-2.125 1.625 2.512 -.887 -54.6 
-4.875 1.9375 2.741 -.8035 -41.4 
-5.375 1.25 2.416 -1.166 -93.2 
1.00 2.4375 3.113 -.6755 -27.7 
-.25 1.75 2.296 -.546 -31.2 
0.00 8.25 7.430 .820 9.9 
-.546 -42.1 
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Table A-9 
ANALYSIS OF TEST RESULTS 
November 18, 1975 - All options have 69 days to run. 
Option 
Code 
Actual 
Option 
Premium 
Calculated 
Value of 
Option % A 
1 
2 
3 
4 
5 
6 
Low range avg. 
7 
8 
9 
10 
11 
12 
13 
Medium range avg. 
14 
15 
16 
17 
18 
19 
20 
High range avg. 
.625 
13.875 
7.00 
8.625 
■21.50 
7.50 
1.1875 
14.75 
8.375 
9.75 
1.625 
8.75 
2.097 
15.782 
9.227 
9.559 
2.085 
9.194 
-.9095 
-1.032 
-.852 
.191 
-.460 
-.444 
-76.6 
-7.0 
-10.2 
2.0 
-28.3 
-5.1 
- - - -.584 -20.9 
11.375 11.50 12.239 -.739 -6.4 
4.625 5.00 6.381 -1.381 -27.6 
1.75 2.125 2.403 -.278 -13.1 
.25 1.25 1.390 -.140 -11.2 
6.375 7.375 7.924 -.549 -7.4 
9.25 9.25 9.428 -.278 -3.0 
-.375 .75 1.139 -.389 -51.8 
- - - -.536 -17.2 
-9.00 .125 .553 -.428 -342.6 
-.25 2.00 2.733 -.733 -36.7 
-11.625 .3125 1.284 -.9715 -310.7 
-9.50 .25 1.375 -1.125 -449.8 
2.50 2.75 3.796 -1.046 -38.0 
1.75 2.25 3.123 -.873 -38.8 
-3.50 4.125 4.796 -.671 -16.3 
-.835 -176.1 
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Table A-10 
ANALYSIS OF TEST RESULTS 
December 16, 1975 - All options have 41 days to run. 
Option 
Code 
Actual 
Option 
Premium 
Calculated 
Value of 
Option % A 
1 
2 
3 
4 
5 
6 
Low range avg. 
7 
8 
9 
10 
11 
12 
13 
Medium range avg. 
14 
15 
16 
17 
18 
19 
20 
High range avg. 
.875 
12.125 
5.375 
7.625 
-18.75 
6.125 
1.0625 
12.125 
7.00 
7.75 
.4375 
6.25 
1.869 
13.428 
7.095 
8.227 
1.341 
7.390 
-.8065 
-1.303 
-.095 
-.477 
-.9035 
-1.140 
-75.9 
-10.7 
-1.4 
-6.2 
-206.6 
-18.2 
- - - -.788 -53.2 
12.75 12.625 12.993 -.368 -2.9 
1.875 2.25 3.610 -1.360 -60.4 
1.50 1.5625 1.979 -.4165 -26.7 
-2.625 .1875 .375 -.1875 -100.0 
5.625 5.50 6.734 -1.234 -22.4 
8.25 8.125 8.371 -.246 -3.0 
-1.00 .375 .646 -.271 -72.3 
- - - -.583 -41.1 
-6.875 .0625 .434 -.3715 -594.4 
-.375 1.00 2.023 -1.023 -102.3 
-11.50 .0625 .682 -.6195 -990.4 
-10.625 .0625 .665 -.6025 -963.7 
1.125 1.3125 2.332 -1.0195 -77.7 
.875 1.4375 2.079 -.6415 -44.6 
-6.00 1.125 2.822 -1.697 -150.8 
-.854 -417.7 
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APPENDIX B 
Graphical Representation of Data Set 2 
Including Estimated Option Values 
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